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ABSTRACT 
This study aimed to determine the effectiveness of comics on students' learning outcomes. The research population is 
students of eight grades. This research is a quasi-experimental design with a nonequivalent control group design. The 
determination of the research sample used the intact group technique. The average of students' learning outcomes in the 
experimental class, which is using comic is 15.29 while the control class, which is using PowerPoint is 11.90, and the 
value of effect size is 1.56. The learning by using comics is sufficient to increase the students' learning outcomes. 
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Introduction 
The national education system is the entire 
education component connected to the 
achievement of national education goals. The 
components of the national education system in 
question are the objectives, students, teachers, and 
education personnel (Yusuf, 2018; Munirah, 2015). 
The goal of education can be achieved with 
maximum if there is a development of ability and 
character formation to build the intelligence of the 
nation (Ministry of National Education, 2003). 
Intelligence, in this case, is not intelligence 
centered on an intellectual but contains broader 
meaning as provided in the Law. No. 20 of 2003 
clause three relating to the national education 
system (Aziizu, 2015; Lesmana, 2018). 
The achievement of educational goals 
supported by a variety of instructional support 
factors, including internal and external factors, 
namely educators, the emotional condition of 
students, educational tools, and the environment of 
teachers and students. Other supporting factors are 
the use of teaching materials (Nisa' et al., 2015; 
Panjaitan et al., 2019a) and learning media 
(Panjaitan et al., 2016; Panjaitan et al., 2019b; 
Suhana, 2010; Khosmas & Amin, 2018; 
Soramiranda et al., 2016). Furthermore, Suhana 
(2010); Khosmas & Amin (2018); Soramiranda et 
al. (2016) states that the media is one of the 
innovative learning aids for students so that it can 
quickly master the material presented so that 
learning objectives can achieved. Not only that, the 
use of creative learning media will have a positive 
impact not only on students' understanding of 
learning but also it becomes the door for success 
for students themselves (Novitasari, 2016; Syastra, 
2015). 
The learning process often uses media, 
including science learning. Science learning is a 
learning process that encourages active students to 
learn. The number of reading demands that must 
be mastered by students will affect the learning 
outcomes that will obtained (Narulita et al., 2017). 
In addition, according to Tursinawati (2016), 
science learning also requires students to foster an 
attitude of curiosity and the development of an 
attitude in a positive direction. One of the natural 
science materials in junior high school class VIII is 
the human blood circulation system. Based on the 
2013 curriculum, the material scope of the human 
circulatory system consist of 5 materials, i.e. 1) 
components of blood, 2) human circulatory organs, 
3) types of human blood circulation, 4) diseases of 
the human circulatory system, and 5) how to 
maintain the health of the human circulatory 
system.  
Pre-research shows the average daily test 
scores of students from three classes is 74.4. The 
average daily test scores are still below the 
minimum completeness criteria (KKM 75) set by 
the school (Table 1). 
Table 1. Average daily science test scores 
No Kelas 
Nilai rata-rata ulangan harian 
UH 1 UH 2 UH 3 
1 VIII A 75,44 82,05 64,73 
2 VIII B 77,78 80,46 69,06 
3 VIII C 74,46 81,81 67,40 
4 VIII D 74,73 78,85 68,85 
5 VIII E 75,92 76,20 68,32 
Rata-rata 75,66 79,87 67,67 
Student test scores on the circulatory system 
material known that only 24.15% of students 
achieved KKM (see table 1). The results of an 
interview on May 21, 2018, with a science subject 
teacher, obtained information that students had 
difficulty understanding the material of the 
circulatory system. Students have trouble 
recognizing the characteristics and functions of 
blood constituent components, types of blood 
circulation, as well as the features and functions of 
human blood vessels. In addition, when teaching 
and learning activities, the teacher explains the 
material guided by the textbook, but the 
availability of the handbook is minimal. The 
results of observations made by researchers on 
Monday, May 21, 2018, also found that learning is 
still a teacher center approach. That causes the 
student to be less active. The low level of activity 
is indicated by students who do not pay attention to 
the teacher's explanation in front of the class, and 
there are busy themselves. Attention to the teacher 
only given by students who sit in the front. Table 1 
states that the material of the human circulatory 
system is difficult, and students lack this material. 
It is in line with research conducted by Fajar 
(2016) at SMP Negeri 3 Rambat, which stated that 
as many as 70% of students did not reach the KKM 
on human circulatory system material. 
Comics are visual media that can attract 
children because they can see pictures and read 
dialogues from the characters in comics. It is 
consistent with the contents of the study by 
Panjaitan et al. (2016); Panjaitan et al. (2019b), 
which states that comics consist of images, text, 
story, and color. Daryanto (2010) also says that the 
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advantage of comics is that the presentation 
contains visual elements; comics also include 
stories that can be strongly remembered by the 
readers. Visualized expression keeps the reader 
emotionally involved so the reader will continue to 
read through to completion. 
Panjaitan et al. (2019b) state that comics are 
examples of learning media that have many 
advantages, one of which is to entertain readers. In 
addition, Mutoharoh et al. (2012); Survia et al. 
(2016) also states that the use of comics in the 
learning process can stimulate student motivation 
and interest in a subject that is considered difficult 
to understand, encourage discussion activities, 
build understanding, and extend memory. The use 
of comics in learning human circulatory system 
material is expected to help improve students' 
knowledge of the content being studied. That is 
because, in the comic, it describes the processes 
that occur in real situations or processes that are 
often experienced in daily life. The material 
contained in this comic explains the whole story, 
followed by illustrations of figures and characters 
to make it easier for students to understand the 
purpose of the content thoroughly.  
Research Methods 
This research is quantitative. The study used 
quasi-experimental research with a nonequivalent 
control group design. The subjects of this study 
were students of eight grades. Referring to 
Sugiyono (2014), the sampling technique used was 
an intact group. 
The research procedure consisted of the 
preparation, implementation, and reporting stages. 
In the preparatory phase includes 1) preliminary 
observations to observe the teaching and learning 
process in schools and get data in the form of 
science learning outcomes for students in grade 8 
during the initial semester; 2) conducting library 
studies related to comic learning media; 3) 
analyzing the 8th-grade of the junior high school 
science curriculum in the second semester and 
checking the material of the human circulatory 
system; 4) compile learning tools in the form of 
lesson plans, comics, and research instruments in 
the way of pre-test and post-test, questions grid, 
and scoring guidelines; 5) validating the learning 
tools and research instruments; 6) revise the results 
of the validation; 7) testing devices outside the 
experimental and control classes; 8) analysis of 
instrument trials using validity, reliability, 
difficulty levels, and differentiation analysis; and 
8) determine the research schedule. Activities at 
the implementation stage are 1) giving pre-test to 
research subjects, scoring pre-test, and analyzing 
it; 2) giving treatment to the research sample by 
implementing the learning process using comics in 
the experimental class and carrying out the 
learning process by using power points in the 
control class; 3) provide a post-test on the 
innovative class and the control class to determine 
learning outcomes; 4) giving a score and analyzing 
the post-test. The last stage is the reporting stage, 
the activities carried out include 1) analysis and 
processing of data obtained from research results; 
2) calculate the value of the effect size (ES) to 
measure the effectiveness of learning; 3) 
interpreting and summarizing research data, and 4) 
completing research reports. 
 
Result and Discussion 
Comics are one of the visual media that can 
be used in learning (Panjaitan et al., 2016; 
Panjaitan et al., 2019b). The results of previous 
studies indicate that education using comics has a 
positive effect on students' motivation and interest 
in learning the material. In addition, comics make 
difficult material to be understood easier. Students 
become comfortable to discuss the content in 
comics so that the material can last a long time in 
students' memories. 
This study aims to determine the 
effectiveness of comics on student learning 
outcomes. Measurement of students' initial abilities 
in the experimental class and control class is done 
by analyzing the results of the pre-test data. The 
results show that the fundamental skills of students 
in the experiment class and the control class are the 
same (see table 2). Furthermore, the results of the 
post-test showed that there were differences in 
student learning outcomes between the 
experimental class and the control class. The 
average pre-test and post-test are presented in 
Table 2 
Table 2. Obtaining an average score of students on the 
Circulatory System Material 
Class 
Pre-test Post-Test 
 ̅ SD  ̅ SD 
Experiment 8.32 1.99 15.29 1.64 
Control 8.52 2.01 11.90 2.17 
 
The learning process using comics in the 
experimental class gives a higher average post-test 
compared to the control class taught using 
PowerPoint media (see table 2). According to 
Panjaitan, Ningsih, & Novi  
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Daryanto (2010), Mutoharoh et al. (2012), the use 
of comics in a learning process has a positive 
impact on the learning process because it can 
motivate students to learn, even though the 
material is considered difficult by students. The 
media can increase discussion activities, build 
understanding, and improve student memory. In 
addition, the advantage of using comics as a 
medium for learning is the presentation that 
contains visual elements. Siahaan (2006) states that 
most junior high school students have a visual 
learning style. The presentation of material through 
reading will make the reader more emotionally 
involved through visualized expression and makes 
the reader will continue reading until the end.  
The learning process in this study took place 
during two meetings in each class. There are three 
stages of learning activities in the experimental 
class and the control class, namely the preliminary, 
core, and closing stages. It is in line with Suwito 
(2017), which states educators need to pay 
attention to several things in the implementation of 
learning, including the introduction, core, and 
closing activities.  
In the preliminary stage, the teacher opens 
learning by giving apperception, which aims to 
explore students' fundamental knowledge related to 
the material to be learned. According to Sudrajat 
(2007), preliminary activities are the initial 
activities carried out in learning with the aim to 
increase motivation and focus the attention of 
students to participate actively in the learning 
process. Next, in the core activities, the teacher 
explains the material to be learned. According to 
Sudrajat (2007), core activities are aimed at 
achieving basic competencies. This activity is 
carried out interactively and motivates students to 
participate actively in the learning process. The 
learning process in the experimental class is the 
delivery of material by the teacher only in the form 
of discussion topics using concept maps. Then, 
each student is given a circulatory system comic 
and is asked to read and record important things 
contained in the comic for 20 minutes. This 
process aims to make students understand the 
material arranged in the form of stories in comics. 
In accordance with Purwanto & Rizki (2015), 
reading is a process to get the main meaning or 
idea of reading. One must involve working 
experience and knowledge in the reading process 
to master its contents. After reading, the teacher 
asks students to give feedback on the contents, the 
pictures, the explanations, the language, or the 
material in the comics that is not understood by 
students. Conversely, in the control class, the 
delivery of material is done by the teacher himself 
with the help of PowerPoint media for 25 minutes. 
After explaining the material, the teacher allows 
students to ask questions about the material that is 
poorly understood.  
After receiving the delivery of material, 
students in groups are asked to discuss working on 
students' worksheets. Discussion activities students 
will get the opportunity to exchange ideas and 
opinions in solving problems that exist in the 
worksheet. The discussion activity aims to activate 
students during learning, and Puspitorini et al. 
(2014) said that the discussion had a positive 
impact because it could increase student learning 
outcomes. Each group presented the results of their 
discussion and obtained feedback. 
Sudrajat (2007) states that the closing 
activity is an activity carried out to end the 
learning activity by summarizing or drawing 
conclusions, as well as providing assessment and 
reflection, feedback, and follow-up. The closing 
activity is carried out by the teacher, inviting 
students to come together to conclude what they 
have learned. The teacher gives evaluation 
questions to students to test their understanding of 
the material they have learned.  
A comparison of student learning outcomes 
of the experimental class with the control class can 
be seen from the percentage of student learning 
outcomes achieved based on learning objectives. 
The results showed that in the first learning 
objective, the learning outcomes of the 
experimental class students were higher than the 
control class (see table 3). The percentage of the 
experimental class was higher than the control 
class because, in the experimental class, the 
material about blood components was conveyed 
with a simple and flowing comic storyline that 
used interesting images. Not only that, through 
reading comics while working on student 
worksheets makes students indirectly re-
understand the material about blood components. 
However, question number 18 is lower than the 
control class. The indicator about number 18 is that 
students can distinguish white blood cells based on 
the presence or absence of granules. In the 
experimental class, this material has been written 
in the comics with clear pictures and explanations. 
It is causing students not to understand the concept 
of the material and the lack of emphasis by the 
teacher when delivering this material. 
If students already understand the concepts 
of the material well, then students can answer the 
questions correctly. Susanto (2013) states that 
understanding is not merely knowing or recalling 
experiences and then producing what has been 
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learned. However, students are required to 
understand and be able to provide adequate 
illustrations, examples, and explanations. In the 
second learning objective, the average percentage 
of completeness in learning objectives in the 
experimental class is lower than the control class. 
The low percentage of experiment class is also due 
to the lack of emphasis by the teacher when 
explaining the material, especially on the concept 
of cardiac chambers.  
The third and fourth learning objectives, the 
average percentage of student achievement in the 
experimental class, is higher (see table 3), because, 
in the experimental class, the presentation of the 
material is by displaying a scheme containing 
information with attractive colors. It is assumed 
that providing information in this color makes it 
easy for students to remember and understand the 
material. Sujarwo & Oktaviana (2017) states that 
the provision of color can be an important visual 
experience for humans and serves as a powerful 
information channel for the human cognitive 
system. In addition, color also has a significant role 
in improving memory performance.  
The fifth learning objective is "explaining 
the disease in the circulatory system," the average 
percentage of student achievement in the 
experimental class is higher than the control class 
(see table 3). The material on this learning 
objective is explained through stories and drawings 
in comics. Stories and images will attract students 
to read and easy to remember. It is supported by 
Untari & Saputra (2015), which states that the 
combination of language and images displayed 
through certain scenes can help strengthen and 
clarify the purpose of the contents of the comic. 
Unlike in the control class, the names of these 
diseases were only mentioned by the teacher. 
However, in problem number 5, the experiment 
class obtained a lower percentage of completeness 
than the control class (see table 3). A low 
percentage (experiment class) is assumed to be due 
to the lack of student understanding of the entire 
contents of the comic.  
The sixth learning objective is to explain a 
healthy lifestyle to maintain a healthy circulatory 
system. The average percentage of student learning 
achievement in the experiment class is higher 
because, in the experiment class, the material for a 
healthy lifestyle to maintain the health of the 
circulatory system is accompanied by interesting 
and supportive images. In contrast, in the control 
class, there are no images displayed in the 
 
Table 3. Percentage of the results of the post-test students of the Experiment Group and the Control Group 
 
No Learning Objectives 
No 
Items 
Percentage of Correct 
Answers from Experiment 
Class 
Percentage of Correct Answers from 
Control Class 
Per Items 
(%) 
Average (%) 
Per items 
(%) 
Average (%) 
1 Explain the components of blood 
16  77,41% 
67,74 
54,84% 
 
41,29 
 
17 38,70% 6,45% 
18 45,16% 54,84% 
19 96,77% 51,61% 
20 80,64% 38,70% 
2 
Describe the organs in the circulatory 
system 
9 93,55 
64,51 
93,55 
66,13  
10 80,64 67,74 
11 54,83 93,55 
12 29,03 9,68 
3 Explain the mechanism of blood clotting 
13  83,87 
70,96 
48,39 
41,97  14 54,83 45,16 
15 74,19 32,35 
4 
Differentiating the mechanism of the 
human circulatory system 
 
 
6  
 
 
45,16 79,60 
 
 
12,9 
 
43,00 
 
  
7 93,55 32,25 
8 100,00 83,87 
5 
Explain diseases of the circulatory 
system 
3  100,00 
95,70 
96,77 
92,47  4 96,77 83,87 
5 90,32 96,77 
6 
Explain a healthy lifestyle to maintain a 
healthy circulatory system 
1 96,77 
96,77 
93,55  
93,55 
 
2 96,77 93,35 
Average 79,21 % 62,57 % 
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PowerPoint. In item number 1 with the question 
indicator, determine the right effort to treat the 
circulatory system disease obtained the percentage 
of completeness of the experimental class the same 
as the control class. It is because the material asked 
about this question is quite easy to remember. 
Students gain the same understanding of the efforts 
that can be made to maintain the health of the 
circulatory system either through comics or 
through teacher explanations through power points.  
The effect size of this study was 1.56. 
According to Sutrisno (2010), if the effect size is 
1.56, it is classified in the high category. With the 
effect size value, the comic media gives an effect 
of 44.06% on student learning outcomes. It shows 
that comics play an important role in delivering 
material simply and easily understood. IPA 
concepts can be presented interestingly with 
pictures and colored schemes in comics. Science 
comics need to be developed to make it easier for 
students to learn science concepts. 
Conclusion 
Learning with comics can improve students' 
understanding of the material of the circulatory 
system with an effect size of 1.56. That shows that 
comics are effectively used as learning media in 
science material. Furthermore, it is recommended 
to develop comic media to learn other material that 
contains science. 
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